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A general  solution was developed for an a r b i t r a r i l y  or ien ted  

group. {See P a r t  2 of the Fina l  Report) .  

The general  so lu t ion ,  (2),  was programmed on the  Burroughs 

35500 Computer. 

The general  solution was tested and compared with desk 

ca lcu la t ions  Q€ @elected s t ruc tu res .  

Seitz's matr ix  albegra (see proposal) was studied and adapted 

to computer fonnat for generating u n i t  ceIls 05 the 230 space 

groups. 

The computer program, (51, was tested by generat ing u n i t  cel ls  

for comparison with published s t r u c t u r e s .  

A system of computer tes ts  was devised t o  enable the computer 

t o  make an a n a l y s i s  of t h e  u n i t  c e l l  based on t e t r a h e d r a l  group- 

ings of spheres. Considerable t i m e  was spent in perfecting t h i s  

system with continuous improvement but no outs tanding success 

u n t i l  near the  end of the research program. 

A n  o v e r a l l  program for studying the 230 space groups was assembled 

from (2), (51, and ( 7 ) .  A block diagram of t h i s  program is a p  

pended (see Appendix A j .  

in Appendix B. 

A l i s t i n g  of the  program i s  included 



Prepratton of a .?Lnnl report wa6 begun and during t h i s  .period 

i t  wa6 discovered that a different ~pproach 50 developing the ltittice 

space, based on primitive c ~ L L s ,  could minimize the d i f f i e u l t € e s  in (3). 

10) Seftz's algebre was used t o  generare a primitive & of a sample 

space group to  test the va l id i ty  of this new approach. 

t fons are that t h i s  i s  the approvrtate approach t o  simplif ica-  

t ion  of the genera?. computer analysis. 

Indica- 

It remains now eo c?-ean up the overal l  p-cogram, check a l l  t e s t s ,  

try a Pew sample calculacions,  and then begin a d e t a i l e d  ana lys i s  of the 

230 space groups. 

11) A paper has been : ~ : k ~ i t ~ e c ?  to t h e  Hncernationai Journal on 

Crys ta llography '8kAc $:a Crys tn ltographica" en fit led,  "Inters e t  t i a l  

Space in  Hard-Sphere Clusters". 

12) A second paper i s  in preparation e n t i t l e d  " 3 n t e r s t i t i a l  Space i n  

Hard- Sphere Backings on the Bravais Lattices". 

The general analysis that i s  presenead i n  the f irst  paper, (11), 

is applicable to  areas cl:her than solid s t a t e  physics. This work can, 

for example, be adapted t o  analyses o f  aeration beds and any molecular 

structures based on hard- sphere roodels. 
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Block Diagram o f  Interst i t ia l  Program 
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1. F i l e s  rotatiow 
.I amtrices wi th  

Schoendlie o 
symbol and 

- proper trans- 
l a t ion  code 
on tape. 

2. Checks data 
on tape. 
Mu1 t i p l i e  8 

rotation mat- 
rices. Prist5 
multiplica tim 
table from . 
which can be 
determined the 
8 1 1 ~ b ; ; ~ .  point 
8tOUple 

3, . .  Finds iater6tdses 

Note: 
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Note: 
1. One card aeeeesarp for 

each different  redius. 
2. RadLi can be caputed  

from coordina tian umber 
and/or known ionic radi i .  

3. Types-Vri% TPigonal-ttEexll- 
Hexagonal, etc.  

I 11 o llbta tell, 

nates i n  unit @@G groper tram- 

A tad'  ( uni t @e 1 1) 
rents t latmrr ca l%s 
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Procedure Vekhe" 
f oL"pD8 tetrahedral 
group8 - fLndr 
in te rs  t h e  uniag 
"a tom". ca 11s "Limt t" . **Va 1-t I* - 

0 P 

de tenmines tha t 
a tam's coordine tes 
are  not repeated 

Coordina tes  of Coordinates of 
inters t ices  i n  in te re t ice  in  
trigonal System 

. . ".,.i . .1 ri  . . .  
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Procedure vtLimitlt 
limits coordinates 
l i s ted  in statantl to 
those inside unit  

Procedure "va 1 i d  in t:!' 
insures that no 
inters t ice  overlapti 
any atom in unit  cel l .  
Tells which in te rs t ices  
overlap ells coord'ma- 
tion nuaber of inters t ices  

r nt: 
In ter s t ice number ; c: oordin- 
et ioa nmber; l is t  tiumber p' in1Ia told' of bouadinl; a toms ; 

I overla pped. 
no. Of 'ratSsoCice, j.f say, 

ca 11 ing 
proce- 

\-re / 

/rotatlot\ matrices to  
IgO vith Iichoenf lies 
s p b o l e  XstS in  "at-" 

Back t o  
ca l l ing  





, 

APPEXDZX C 

Single Ct;icu!;;tion of Interst i t ia l  Space 

in Eo3 y- Centered Tungs ten 


